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PURPOSE: To obtain easily a slender motor hreteva nt to 
the diameter of the motor by a method wherein a steel 
plate is termed to be rectanguter having convexes and 
concaves alternately In succession, and after 1he convex 
parts are inserted into site being farmed in a copper 
plate, the convex parts are crushed to hold the copper 
plate to hold the copper plates and curved to form a 
cylinder. 

CONSTITUTION: The steel plate 1 is bent and is 
pr ceesed to form the rectnagiiar shape having the 
convex parts 2 and the voncavB parts 3 alternately tn 
succession. At thte time. It is favorable to make the 
bending parts between the convex parts 2 and the 
concave parte 3 to be skewed cSagonaly. On the other 
hand, the copper plate 4 having slits 5 to be fitted 
with the convex parte 2 is prepared, end the convex 
parte 2 of the steel plate 1 *» inserted in the site 5. 
After narrow tablet type steel plates 8 are inserted 
inside of the convex parte 2 and a steel plate 9 to 
constitute a yoke Is made to come in contact with It 
the top parts of the convex parts 2 are crushed to hold 
the conductor parte 6 of the copper plate 4. Finally It 



is wound around cyindrical ly making 
to be outside to obtain the rotor. 
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1. Title of the Invention 

ROTOR 

2 . Claim 

A rotor characterized in that a steel plate is bent in a 
rectangular shape, a copper plate forming slits to which 
rectangular convex portions of said steel plate are fitted, 
respectively, is inserted in rectangular concave portions, an 
iron strip is placed in a back side of the convex portion, the 
convex portion is pressed and made flat so as to grip the copper 
plate, and the steep plate forming a yoke is brought into contact 
with the iron strip to be integrally formed and bent in a 
cylindrical shape. 

3. Detailed Description of the Invention • 

The present invention relates to a structure of a rotor 
which is used for a narrow motor. 

When an outer diameter of the motor is made small, it is 
necessary to form the motor long in the axial direction so as 
to obtain an output power . As a result , it becomes hard to machine 

the inner diameter side. 

In particular, in a structure in which a coil is provided 
in an inner diameter side, a limit with respect to the assembling 
operations is the inner diameter . It is impossible to easily form 



that unl ss the structure is lcngawd 
the structure narrow, s alU minuro casting, 

a raae rotor according to an oo. 

even in ^^l^^-*^--^ 30 -~ po " tl " t 

accordingly . «-«• * * r6SPeCt 

at a time of castxng . 



ot forming - —»« ' ""^^^^ 
to which a copper bar xs ^ * „ iron core .lot, 

^ i. shorted xn ^ on o£ ana 

ring . However. - «*--"-• J^esome. .ndmuch iabor is 

« 1Ct ° f .^ : t , region after assembling. 
tor obtaxnxn g a suo * matters !«. 

*" P""* ^"^" 07^ present invention is to 
consideration, and - * ^JL— x- -a n^ufactured 

provide a rotor which can be easxly 

without relation to the diameteI ; p „»ent invention 

* description will be given below or the pr 
Kdescrxptx •„ rne accompanying drawrngs . Fig- 

based on an embodiment shown xn the accomp tion . 

X to «*• 7 show ^^'"^ ^hTws a copp« Plate. 

Fi g. x and Fig- 2 show * *" el p f *t an* F i 9 . 6 are views showing 
Pig . « shows an iron strip «^s«- ^ o£ 

an assembly, and Fag. ? as a ver 

. completed -« x is _ t in a rect angular .hape. 
In Fig. 1. a steel pi ' • 3 are £orme d therein. 

rpVien, as shown OJ* rxy* , 

• w»vt in some diagonal rectangular shape .or 
a fixed width and is bent xn some 

the purpose of forming a *«. ^ g ^ 

xn Pig. 3. a copper plate < . « ■ ** ^ 
are fitted to the conventions 2 of the ^ ^ 

' portions 0 are formed *^ ^ conauctor portions 

7 are integrally formed xn both ends of t 
» so as to connect the conductor portxons 6. 



In Fig. 4, iron strips 8 are formed so as to be fitted to 
back sides of the convex portions 2 in the steel plate 1. 
; in Fig. b, t he'"s'tie^"-Fto^ 

shape is mounted on a steel plate 9 forming a yoke, the strips 
8 are provided in the back sides of the convex portions 2, and 
the conductor portions 6 of the steel plate 4 are provided in 
the concave portion 3 ♦ 

Further, gaps 10 are formed between the strips 8 and the 
back sides of the convex portions 2. 

In Fig. 6, the convex portions 2 of the steel plate 1 are 
pressed to the side of the steel plate 9 so as to be formed flat, 
and the conductor portions 6 of the steel place 4 are gripped. 

in Fig. 7, the rotor is formed in such a manner as to be 
bent in a cylindrical shape after the assembled state shown in 
Fig. 6 in a state of setting the steel plate 9 outside • The rotor 
is structured such that the convex portion 2 is set to an inner 
diameter side and the rotor rotates by a supporting structure 
{not shown) . 

Further, a stator 13, which is fixed to a shaft 11 and 
provided with a coil 12, is disposed in the inner diameter side 
of the rotor. 

In this structure, the rotor is pressed flat as shown in 
Fig. 6 by forming the steel plate 1 in the rectangular shape as 
shown in Figs. 1 and 2, and placing the copper plate 4 and the 
iron strips 8 in the back sides of the concave portions 3 and 
the convex portions 2 respectively, as shown in Fig. 5. 

Then, the cylindrical rotor is formed by bending in a 
cylindrical shape and. connecting both ends by welding or the like. 

The rotor formed in this manner can be optionally provided 
-with a number of the slots based on a relation between the width 
of the rectangular shape at the time of forming the steel plate 
1 in the rectangular shape and the diameter at the time of bending 
in the cylindrical shape, and also can be manufactured without 



relation to the length in an axial direction. Accordingly, it 
is not an absnlor.ely hard task to form elongated. 

Further, witn respect of manufacturing, the 'steel plate 
9 forming the yoke can he manufactured by using a pipe material, 
in this case, the structure may be formed such thac steel plate 
4 and the strips 8 are integrally formed to be formed in the 
cylindrical shape and are inserted into the steel plate 9 formed 
by the pipe material. 

Further, with respect to the accuracy of the rotor in the 
inner diameter side, the convex portions 2 and the like axe 
squeezed against the cylindrical steel plate 9 formed in an outer 
side by applying a process of expanding in a radial direction 
from the inner diameter side according to an expand process or 
the like in the final step, whereby the accuracy as the rotor 
can be obtained. 

Further, the rotor can be similarly employed in an internal 
rotation type motor by setting the convex portions 2 to an outer 
side at the time of bending in the cylindrical shape, in addition 
to an external rotation type motor according to the present 
embodiment. 

The rotor of this kind becomes flat in the circumferential 
direction so as to grip the copper plate 4 at the time when the 
convex portions 2 are pressed flat, and an opposing area of the 
steel plate 1 with respect to the stator is expanded. Accordingly, 
it is possible to improve the efficiency. Further, since the 
short portion 7 of the conductor portion 6 is previously formed 
so as not to require reworking, and it is possible to uniformly 
manufacture with no difficulty in forming the skew, it is possible 
to obtain a motor which is extremely preferable in view of the 
electric characteristics . 

Further, the skew can be formed in the side of the rotor, 
however, the structure can be made such that the skew is formed 
in the side of the stator 13 and is not formed in the rotor. 



Showing one embodiment of a size which is? advantageous in 
the case of forming the rotor according to the present embodiment, 
r~ SPC-C having a t£IcT5iiBST5f-(«Tro^- plate 

, 1, the steel plate 4 has a thickness of 4 mm. the iron strip 8 

has a thickness of 2 mm, the steel plate 9 forming the yoke has 
a thickness of 1 . 6 mm. and the rotor has about 10 slots . According 
to this structure, it is possible to form the rotor having an 
efficiently small diameter. 

As described above, according to the present invention, 
it is possible to easily structure the rotor having an extremely 
small diameter . Also , it is possible to achieve a high efficiency 
r\J without deteriorating the electric characteristics and it is 

possible to optionally elongate in the axial direction. 
Therefore, it is possible to obtain an elongated motor which has 
not been achieved in the conventional art, and this effect is 
highly appreciated in industry. 

4. Brief Description of the Drawings 

Pigs. 1 to 7 are views showing a rotor according to an 
embodiment of the present invention, in which Figs. 1 and 2 are 
views of a steel plate. Fig. 3 is a view of a copper plate, Fig. 
4 is a view of an iron strip, Fig. 5 and Fig. 6 are view showing 
an assembling state, and Fig. 7 is a vertical cross sectional 
^ view of a motor using a rotor. 



1 ..." steel plate 

2 — convex portion 

3 ^ concave portion 

4 .~ copper plate 
- strip 

9 ... steel plate 
13 •» stat or 
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